For studying the difference effect on the Cosmic Microwave Background Radiation (CMB) anisotropy spectrum by scalar and tensor perturbation, we define another function A lm , which can reflect the effect of different magnetic quantum number m. For a given l, we find that the ratio relations of A lm is different for the scalar perturbation sources and tensor perturbation sources. This give a new way to directly separate the tensor perturbation from CMB anisotropy power spectrum. Applying this method to study the CMB anisotropy quadrupole observed by COBE, we find that this quadrupole is not generated by isotropy scalar perturbation, the contribute of tensor perturbation is obvious. We can also study the anisotropy of the scalar perturbation by measuring the values of A lm in different coordinate system. PACS numbers: 98.80.Es, 04.62+v, The inflation models mainly predicted two kind of important perturbations: the scalar perturbation and the tensor perturbation (relic gravitational waves) [1] . The detection of them is the main way to research the inflation physics, especially the tensor perturbation, which directly relate to the energy scale of the inflation, and can give the clearer information about the evolution of the Universe[1, 2]. The detection of these two kind of perturbation are mainly by the researching of the CMB anisotropy and polarization. A lot of people have discussed the anisotropy and polarization power spectrum generated by scalar perturbation and tensor perturbation in numerical method or in analytic method [3] . In these years, the precise observation of the CMB anisotropy and polarization have made an important progress, especially the release of the high resolution full sky Wilkinson Microwave Anisotropy Probe (WMAP) data [4] . These results all fit very well with the prediction of inflation-ΛCDM cosmological model. We all know that the scalar perturbation can generate CMB temperature-temperature power spectrum (C T T l ), the electric-electric polarization power spectrum (C EE l ), and the cross-correlation power spectrum (C T E l ); but the tensor perturbation also can generate magnetic-magnetic polarization power spectrum (C BB l ).
(Yet, there are other mechanisms that also can produce secondary B-polarization, the principle one being represented by the gravitational lensing [5] , i.e. cosmic shear, which distorts the primary CMB pattern, in particular converting E into B-modes. Lucky, although comparable, B-modes from primordial tensor perturbation exhibit their peak at multipoles l ≈ 100, corresponding to the degree scale, while, for lensed B-modes, the peak is at l ≈ 1000, corresponding to the arcminute scale.) Normally, C T T l is much larger than other spectrums, which can be more easily detected. But the detection of which is a mixture of contribution of scalar perturbation and tensor perturbation, and the contribution of scalar perturbation is much larger than tensor perturbation. So usually, people think we can get the tensor perturbation information only if C BB l be detected at large scale. So the very small value of C BB l makes the detection of tensor perturbation being very difficult. Until recent, people have not detected magnetic-type polarization, and only give an upper limit of the tensor perturbation r < 0.36 (95% c.l.) [6] , where r is the amplitude ratio of tensor and scalar perturbation power spectrum. In this paper, we will discuss a way to separate the tensor perturbation from CMB temperature anisotropy power spectrum. If it can be realized, which will make the detection of tensor perturbation become much more easily than before.
In the usual way, we can expand the temperature pattern T (n) in a set of complete orthonormal basic functions, the spherical harmonics:
where
are the temperature multipole coefficients and T 0 is the mean CMB temperature. The l = 1 term is indistinguishable from the kinematic and is normally ignored. The sources of generating the CMB anisotropy are mainly two kind: the scalar perturbation and the tensor perturbation.
We can define the function of anisotropy power spectrum in usual:
This power spectrum is a scalar in mathematics, its values are independent on the choice of the coordinate system. So we can choose the coordinate system randomly, which does not affect the power spectrum.
But also this power spectrum is a sum for magnetic quantum number m, which covers up the physics in the different m components. If a lm is generated by scalar perturbation and tensor perturbation, and the contribution of scalar perturbation is much larger than tensor perturbation, it will be difficult to separate the tensor perturbation from this power spectrum.
In this paper, we define another power spectrum:
which is not a scalar in mathematics, its values depend on the choice of the coordinate system. If we choose a special spheric coordinate system (θ, φ), we can easily find that, its values only depend on θ, but not on φ. For a given l, this function can reflect the different m components. And its relation with C l is simply by:
In below, we will study the difference of A lm between which is generated by scalar perturbation and tensor perturbation.
We begin with the familiar temperature moments, The temperature anisotropy induced in the direction n on the sky by a single k-mode of scalar perturbation is given by [7] :
The superscripts S indicate that we are dealing here with temperature moments from scalar perturbations. The ∆ S j (k) are Legendre coefficients of the photon intensity distribution function for scalar metric perturbations. The expansion coefficients are given by the inverse transform,
so we can get the expression of A S lm from the definition (4):
If we accept that the perturbation is isotropy, then for a given k,
Summing over all Fourier modes, dk 3 /(2π) 3 , the finial result for A S lm is
From this, we find that the values of A S lm are independent on the magnetic quantum number m, which tell us that, if the scalar perturbation is isotropy, the values of A S lm are equal for a given l. Recently, some ones discussed that the scalar perturbation may be not isotropy in theory [8, 9] , and also found that the values of A lm are not equal for a given l. They found it can help to answer the damping of the CMB anisotropy power spectrum at large scale [10] . But others found that the isotropy is holden at least for l < 60 [11] . Here we will discuss if the scalar perturbation is not isotropy, how it will affect the values of A S lm . It will give a way to make sure this kind of orientation of scalar perturbation. We assume the perturbation is a little larger in directionk than other direction, then from formula (8), we can find the values of A S lm will not be equal for a given l, and we only discuss this part which have directivity. From formula (8) , one can get
where θ is the separation angle betweenẑ andk, and P m l (x) is the Associate Legendre function. Summing over all Fourier modes, we can also get A S lm (θ) as formula (10) .
In Fig.(1) and (2), we have shown the relativity values of the directivity part of A S 2m and A S 3m , where we have set A 20 = 1 and A 30 = 1 when θ = 0. In these figures, we have chosen the coordinate system xŷẑ randomly. From these figures, we find that the values of A S lm are dependant on the angle of θ. So we can measure the relativity values of A S lm in the different coordinate system (which give the different θ), to study the directivity of the scalar perturbation, and we also get the direction ofk in this method. Yet, if the scalar perturbation is larger or weaker in several directions, we can also discuss its effect on A S lm in this method. We also find that when θ = 0, which meank is in theẑ direction, A S lm are nonzero only if m = 0, this result had also been get by several people [12] [7] , but which not means that if the CMB anisotropy is generated by scalar perturbation, the values of a lm are nonzero only if m = 0, this conclusion is right only if the scalar perturbation is only in theẑ direction. Now, let's consider the calculation of tensor moments. Recall that the tensor perturbations haves two polarization states, + and ×. Consider a single Fourier mode + polarization and choose a coordinate systemxŷẑ. The tensor perturbation in ink direction, then we can build another coordinate systemx ′ŷ′ẑ′ to makek is inẑ ′ direct, the photon directionn is this coordinate system is (θ ′ ,φ ′ ). The contribution of this k-mode to the temperature anisotropy is [7] T
The superscripts T indicate that we are dealing here with temperature moments from tensor perturbations.
The angle θ ′ is given by the law of cosines,
where (θ, φ), (θ K , φ K ) are the photon and tensor perturbation direction in the coordinate systemxŷẑ.
The value of φ ′ depend on the choice of the coordinate systemx ′ŷ′ẑ′ . (note that the choice of the zero of φ ′ is arbitrary and inconsequential). ∆ +,T j is the perturbation to the photon brightness induced by this tensor mode after the Polnarev change of variable [13, 7] . For the × polarization state, simply replaced cos 2φ with sin 2φ and ∆
, it is easily to find that the contribution to A lm from × polarization tensor perturbation is same with which from + ones, which is for A lm is an invariant when the coordinate system rotating with theẑ-axis. Again, we expand this anisotropy pattern in spherical harmonics,
This expression is very difficult to integrate and give a simple formula as the scalar perturbation. If we also assume this tensor perturbation is isotropy, we can also get the formula of A T lm for a given Fourier k-mode tensor perturbation: 
We are surprise to find that these relations are independent on the values of ∆ +,T j (k), and these ratio relations are fairly simple. Then integral all the Fourier modes, one can get
It is obvious that the ratio relations of A T lm are same with A T lm (k), at least for l = 2 and 3, for the ratio relations of A T lm (k) are independent on wave number k. From these simple relations, we find that which is different with the relations of A S lm , where A S lm is equal for different m, if given a special l. This give a new way to separate the tensor perturbation from the CMB anisotropy spectrum, but which depend on the carefully analysis of a lm , for the values of A lm depend on the choice of the coordinate system. In below, we will deal with the CMB anisotropy quadrupole observed by COBE in this way.
The actual quadrupole distribution over the sky was measured by COBE, in Galactic coordinates, is
where the measured (least noisy) components are [14] 
From which we can get
It is obviously show these three numbers are not equal, which suggests that this CMB anisotropy quadrupole is not simply generated by the isotropy scalar perturbation. We think that there may be two kind of reason to bring these difference of these values. One is that this quadrupole is generated by a kind of scalar perturbation with obvious directivity, the other is that the contribution from tensor perturbation is obvious.
If the first reason is right, we can study this kind of directivity in the method as before, by measuring the quadrupole in different coordinate system. Here we assume the second reason. For check its validity, we define another function:
where A lm = A S lm + A T lm . If these a lm are all generated by isotropy scalar and tensor perturbation, then it is simply to find that in theory,
We study this from the data of (21) and (23), and find that q = 1.54 ± 1.47.
So we find that the observation result fit fairly well with the theory prediction, which suggest that our assume of second reason is reasonable, the contribute of the tensor perturbation is very important in CMB anisotropy quadrupole. This also answer the puzzle between two findings from the CMB observations: one is the different values of A lm for a given l, and the other is the isotropy of the cosmic perturbation.
In conclusion, we have advise another function A lm of the CMB anisotropy power spectrum, which not only include the information of power spectrum C l , but also it depend on the magnetic quantum number m. By studying the expression of A lm when which is generated by scalar perturbation and tensor perturbation, we find that, for a given l, the ratio relations of A lm are different for scalar perturbation sources and tensor perturbation source, this give a new way to separate the tensor perturbation from the CMB anisotropy power spectrum. This method is much easier than directly detecting the B-mode polarization, for this kind of polarization sign is much smaller than anisotropy sign. We deal with the CMB anisotropy quadrupole observed by COBE, and find there are obvious tensor perturbation sign. For the observed value of CMB quadrupole from COBE and WMAP is much smaller than predicted in theory for some unknown reasons [10, 15] , the values of tensor perturbation in very scale may also being much smaller than the prediction of the normal inflation models. So it is more important to study A lm for larger l, and WMAP observation results is much better than COBE, which will be our following work. It is very possible to get the tensor perturbation power spectrum from WMAP observation. This is very important for the constraint on the cosmological models, especially the inflation models.
For the values of A lm is depend on the choice of the coordinate system, it also give a way to research the anisotropy of the scalar perturbation by measuring its values in different coordinate. The research on A lm is easily to extended to study the vector perturbation on CMB anisotropy power spectrum, which may be generated by cosmic magnetic field [16] .
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